Inactivation of HDAC3 and STAT3 is critically involved in 1-stearoyl-sn-glycero-3-phosphocholine-induced apoptosis in chronic myelogenous leukemia K562 cells.
We here investigated the anticancer mechanism of 1-stearoyl-sn-glycero-3-phosphocholine (LPC), one of the lysophosphatidylcholines, in chronic myelogenous leukemia (CML) K562 cells. LPC significantly showed cytotoxicity at 80 μM and induced apoptosis by sub-G1 accumulation, increase in Annexin V positive and caspase activation. LPC enhanced histone H3 acetylation but decreased histone deacetylase (HDAC) activity and HDAC3 expression. LPC also inhibited phosphorylation of STAT3, its DNA binding activity and nuclear co-localization of HDAC3 and STAT3. In addition, LPC effectively attenuated the expression of survival genes such as Cyclin D1, Cyclin E, Bcl-xL, Bcl-2 and survivin but did not affect COX-2 expression in K562 cells. Furthermore, LPC suppressed phosphorylation of Src and Janus activated kinase 2 while promoted the expression of tyrosine phosphatase Src homology 2 domain-containing phosphatase 1 (SHP-1). Consistently, silencing SHP-1 and pervanadate, an inhibitor of protein tyrosine phosphatase, reversed inactivation of HDAC and STAT3, cleavages of caspase 3 and poly (ADP-ribose) polymerase in LPC-induced apoptosis. Of note, chromatin immunoprecipitation assay revealed that LPC suppressed the binding of HDAC3 and STAT3 to Bcl-xL, Bcl-2 and survivin promoter. Overall, our findings indicate that inactivation of STAT3 and HDAC mediates LPC-induced apoptosis in CML K562 cells.